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(57) ABSTRACT 

Disclosed herein are improvements to a water filtration 
system on a water intake line that prevent the infestation of 
Zebra Mussels in the water system. The water filtration 
system filters any water entering the water intake line 
through a filter having a largest pore size that is small 
enough to prevent the passage of an eggs or velliger of Zebra 
Mussels. To prevent accumulation of Zebra Mussels on the 
filters and the filtration unit, copper screens surround the 
filters and the water intake to the filtration system. The filters 
are also provided with threaded ends to facilitate easy and 
reliable removal and replacement of the filters when needed. 
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WATER FILTRATION SYSTEM FOR 
CONTROL OF THE ZEBRA MUSSEL 

FIELD OF THE INVENTION 

The present invention relates to water filtration systems 
and more particularly relates to a water filtration system for 
controlling the spread of the Zebra Mussel into a water 
system having a water intake line extending into an aquatic 
environment exposed to Zebra Mussels. 

BACKGROUND OF THE INVENTION 

The spread of the Zebra Mussel into local waterways has 
created a great deal of concern. Some have attempted to 
solve the problem of control of Zebra Mussels by adding 
toxic compounds to the water or by mechanically removing 
the mussels after they have attached to the water lines. 
Recently, residential filtration systems have been sold to 
control mussel infestation. These filters have a pore size of 
40 microns or less to keep the veligers out of the main 
system in the house. 

While the filters keep the zebra mussels out of the house, 
the filtration units must be checked regularly to prevent 
Zebra mussels from building up on the filters or in the unit 
itself. The filters are currently attached to the system by a 
slip sleeve connection. The filters are pulled from the unit 
and cleaned in bleach to kill any Zebra mussels, eggs or 
veligers mid reinstalled in the unit. To perform this main 
tenance, the unit must be pulled from the water or divers 
must work on the unit in place. In either case, the slip sleeve 
connection has been a point of concern when reassembling 
the units. It is hidden from view once the unit is installed. 
When the filters are replaced in the unit it is difficult to tell 
if an adequate seal has been established or if there is a gap 
in the slip sleeve connection the filtration system will be 
compromised. 
The maintenance of the filtration system is usually per 

formed at least once a year for houses in use only a part of 
the year and more often for houses in use all year. The 
expense of this maintenance is much less costly than replac 
ing the plumbing lines in the house so the filtration units and 
maintenance are justified by the protection they provide, but 
are Still a significant expense. 

SUMMARY OF THE INVENTION 

The teachings of the present invention include the dis 
covery that a water filtration system on a water intake line 
can be improved to prevent the infestation of Zebra Mussels 
on or around the water filtration system. It was previously 
known that copper is toxic to Zebra mussels. The inventors 
have improved the previously available water filtration 
Systems by placing copper screens around the filters within 
the unit and by providing a threaded end on the filters such 
that the problems of the slip on sleeve connection are 
avoided. These improvements allow maintenance to be 
performed less frequently and more quickly and reliably. 

These and other objects, features and advantages of the 
present invention should become apparent from the follow 
ing description when taken in conjunction with the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a water filtration system of the 
present invention connected to an intake line for a water 
system for a residential dwelling. 
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2 
FIG. 2 is a side view of one embodiment of a water 

filtration system of the present invention With two filters 
positioned horizontally. 

FIG. 3 is a cross section of one embodiment of a water 
filtration system of the present invention with two filters 
positioned horizontally. 

FIG. 4 is cut away top view of one embodiment of a water 
filtration system of the present invention with two filters 
positioned horizontally. 

FIG. 5 is a cut away side view of one embodiment of a 
water filtration system of the present invention with four 
filters positioned vertically and a filter intake stack. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODEMENT 

The teachings of the present invention include improve 
ments to a water filtration system for controlling the spread 
of the Zebra Mussel into a water system having a water 
intake line extending into an aquatic environment exposed to 
Zebra Mussels. As used herein, the term "aquatic environ 
ment' broadly encompasses any lake, streams, rivers, ponds, 
pools, and any other collection of water that is capable of 
being invaded by Zebra Mussels, such as acquariums, shore 
wells, beach wells or water surrounding an intake line. As 
used herein, the term "water system for a dwelling unit' is 
used to describe the broad category of light use water 
systems which are particularly amenable to the benefits of 
water filtration systems for the intake line. 

FIG. 1 is a side view of a water filtration system of the 
present invention connected to an intake line 2 for a water 
system for a residential dwelling 3. FIG. 2 is a side view of 
one embodiment of a water filtration system 1 of the present 
invention with two filters 4 positioned horizontally. FIGS. 3 
and 4 are a cross sectional view and a cut away top view of 
same embodiment of a water filtration system 1 of the 
present invention with two filters 4 positioned horizontally. 
The filtration system comprises: 1) an intake line connection 
5, 2) water collection lines 6, 3) water filters 4 and 4) a 
housing 7 with a filter intake 8. The intake line connection 
5 is for connecting the filtration system 1 to the intake line 
2. The water collection line 6 extends from the intake line 
connection 5 for collecting water to pass through the intake 
line connection 5 and into the intake line 2. The water filter 
4 has a largest pore size that is small enough to prevent 
passage of an egg or velliger of Zebra Mussels and is 
operatively associated with each of the collection lines 6 
such that any water passing through the collection lines 6 
must pass through the filter 4 and into the collection line. 
The housing 7 surrounds the filters 4 and includes a filter 
intake 8 such that any water entering the housing 7 and 
passing through the filters 4 enters through the filter intake 
8. The filters 4 are of sufficient surface area and the collec 
tion lines 6 have sufficient openings to draw water through 
the water filtration system 1 effectively under normal opera 
tion of the water system. 
The point at which the intake line connection 5 ends and 

the water collection lines 6 begin is not structural distinction, 
but rather a functional one. The intake line connection 5 may 
enter the housing 7 through a hole which is sealed, to prevent 
any silt from entering when the system sits on the bottom. 
The collection of water takes place inside of the housing, so 
the tubing inside of the housing is appropriately called the 
collection lines 6. It is anticipated within the teachings of the 
present invention, that various modifications of the housing 
7, intake line connection 5, or collection lines 6 could be 
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made to combine structurally these elements, however, 
ultimately the filtration system 1 of the present invention 
must connect to the intake line 2, collect water through the 
filter 4 and include some housing 7. The intake line con 
nection 5 and the collection lines 6 could be constructed 
from 1'4" galvanized pipe, but many different shapes, sizes 
and materials could be used. 
The water filtration system 1 usually rests on the bottom 

of the aquatic environment such that the filter intake 8 
extends at least one and a half feet above the bottom of the 
aquatic environment. In situations where the filtration sys 
tem 1 is used in shore wells or beach wells the filter intake 
8 may be small because excess silt would not be a significant 
problem. The housing 7 can be shaped and positioned to 
minimize the disturbing effects of an currents in the aquatic 
environment. By positioning the filters 4 in a horizontal 
position the bulk of the filtration system 1 is on the bottom 
and therefore is less likely to be disturbed by currents. 
The intake line connection 5 can be connected and 

disconnected from the intake line 2 through a union 9 such 
that the water filtration system 1 can be periodically ser 
viced. The intake line connection 5 can include a valve 10 
attached to the intake line 2 such that when the filtration 
system is disconnected from the intake line 2 water from the 
aquatic environment can be prevented from flowing into the 
intake line 2. While many types of valves 10 could be used, 
the check valve usually present (or easily added) on most 
water systems will adequately prevent inflow of unfiltered 
water as long as the system is properly shut down. One must 
be careful to either turn off the pump for the system or the 
system may draw in water while being serviced. If the back 
flush pressure is not strong enough to close a check valve, 
or the user does not want a check valve on the end of the 
intake line, a shut-off valve could be used instead. 
The filtration system 1 of the present invention needs to 

be serviced periodically. Divers can easily access most water 
intake lines 2 for both initial installation and service. The 
entire filtration system 1 can be removed for Service, a 
replacement system connected in its place, or the filters 4 
can be replaced and the filtration system 1 can be cleaned 
while still connected to the intake line. Replacing the system 
minimizes the time that the pump for the water system needs 
to be off and allows the divers servicing the filtration system 
1 to make only one trip to the bottom. In either case, the 
inside of the filtration system 1 is cleaned of silt and the 
filters 4 are replaced with clean filters 4. The filters 4 can be 
cleaned and sterilized by rinsing the filters 4 in bleach. 

Previously, it was necessary to clean any Zebra Mussel 
formations off of the system by known chemical treatments 
or mechanically either on the diver's boat or back at a 
service center. The filtration system 1 needs servicing about 
once to twice a year depending upon usage, environmental 
conditions and the size of the filtration system 1 installed. 
The addition of copper screens 20 around the filters 4 
reduces the need to service the system 1. The copper is toxic 
to the velligers and the use of the screens keeps the zebra 
mussels from growing on the filters 4. A copper screen 21 is 
also used over the filter intake 8 to keep mussels from 
blocking the intake to the filtration system 1. The screen 21 
on the filter intake 8 of the housing 7 also prevents larger 
organisms and debris from fouling the filtration system 1. In 
heavy silt environments, a series of screens could be 
employed to prevent more frequent servicing. The screens 
21 are generally much cheaper than the filters 4 such that 
screens can be added liberally in hopes of elongating the life 
of the filters 4. The: screen 21 is shown draped over the filter 
intake 8. This is to prevent dislodging of the whole unit if a 
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4 
fisherman's hook were to snag on the screen 21. For the 
same reason, the filter intake 8 could be loosely placed in the 
housing 7 such that if it were hit by an anchor or other 
object, the damage to the filtration system 1 would be 
minimal as the non-essential filter intake 8 extension would 
be knocked off before the entire filtration system 1 was 
disturbed. 
The filters 4 shown should be at least 40 micron or less, 

as dictated by the current findings of the ability of eggs and 
veligers to pass through various pore sizes. A 20 micron 
filter has been used under experimental conditions, for quite 
some time without premature clogging. Filters of these pore 
sizes are currently available from various plumbing supply 
manufacturers such as Pleato Electric and Filter corporation, 
113 Kean Street, West Babylon, N.Y. 11704. The filters 4 
shown in FIGS. 3 and 4 are 100 square foot filters. This 
results in a total of 200 square feet of filter surface area for 
the whole filtration system 1. This has been more than 
adequate for residential dwellings. 

Previously, the filters 4 were attached to the collection 
lines 6 by a slip sleeve connection. The filtration system of 
the present invention includes filters with threaded ends such 
that the filters 4 can be attached directly into a threaded 
T-connector. This eliminates extra parts for the collection 
lines (the slip-sleeve connector) and allows the filters 4 to be 
removed and replaced easily and without worry of an 
improper seal. 
The filtration system's housing 7 can be constructed out 

of 6" PVC tubing as shown and end caps 15 are included. If 
these end caps 15 were removed either under water or back 
at a service center the filters 4 could be easily removed from 
the collection lines 6. While 6" PVC tubing is suggested for 
the embodiment shown, many different materials of various 
shapes and sizes could be used to implement the teachings 
of the present invention. 
The filter intake 8 of the housing 7 can also be operatively 

associated with an outlet from a macro filtration unit which 
filters the water entering the filter intake 8 for larger par 
ticulates. The particulate filtration system would be for 
filtering larger particulates out with a cheaper and larger 
pore filters than the filters 4. Substantial savings could be 
accomplished by using even a 100 micron filter. 
Many water systems use submersible pumps either in 

shore wells, beach wells or directly out in a lake. The intake 
line connection 5 can be connected to a housing for a 
submersible pump system such that the submersible pump is 
submerged entirely in water passing through the filtration 
system. The housing should always be large enough to allow 
enough filtered water to surround the pump to provide 
adequate cooling. 

FIG. 5 is a cut away side views of one embodiment of a 
water filtration system 1 of the present invention with four 
filters 4 positioned vertically. The housing 7 can be con 
structed out of 18" PVC tubing and is easy to remove from 
the bottom seat 45. This facilitates easy cleaning without 
removing the entire filtration system 1. Furthermore, the 
filters 4 can be quickly and easily replaced. The collection 
lines 6 are predominately outside of the housing 7. The 
entire top portion of the housing 7 could be the filter intake 
8 or a filter intake stack 8 could be employed as shown in 
FIG. 5. 

The foregoing description has been directed to particular 
embodiments of the invention in accordance with the 
requirements of the Patent Statutes for the purposes of 
illustration and explanation. It will be apparent, however, to 
those skilled in this art that many modifications and changes 
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will be possible without departure from the scope and spirit 
of the invention. It is intended that the following claims be 
interpreted to embrace all such modifications. 
What is claimed is: 
1. A water filtration system for preventing a Zebra Mussel 

from entering a water system having a water intake line 
extending into an aquatic environment exposed to Zebra 
Mussels, wherein said filtration system comprises: 

a) an intake line connection for connecting said filtration 
system to said intake line; 

b) at least one water collection line extending from said 
intake line connection, 

c) a water filter, having a largest pore size that is small 
enough to prevent passage of an egg or velliger of Zebra 
Mussels, operatively associated with each of said col 
lection lines such that any water passing through said 
collection lines must pass through said filter and into 
said collection line; 

d) a copper screen surrounding said water filter; and 
e) a housing surrounding said filter and including a filter 

intake such that any water entering said housing and 
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6 
passing through said filters enters through said filter 
intake. 

2. The water filtration system of claim 1 wherein said filter 
intake of said housing is operatively associated with an 
outlet from a macro filtration unit which filters said water 
entering said filter intake for particulates greater than 100 
microns. 

3. The water filtration system of claim 1 wherein said 
intake line includes a valve attached to said intake line such 
that when said filtration system is disconnected from said 
intake line water from said aquatic environment can be 
prevented from flowing into said intake line. 

4. The water filtration system of claim 1 wherein said 
water filter has a threaded end for connection into a threaded 
receptacle to seal and connect said water filter to said 
collection line. 

5. The water filtration system of claim 1 further compris 
20 ing a copper screen covering said filter intake. 


